of the individual. For instance, a national study conducted in Australia found that individuals living in a neighborhood with higher availability of grocery stores and fruit and vegetable markets were associated with lower odds of fast-food purchasing (Thornton & Kavanagh, 2012) . Another cross-sectional study conducted in low-income, predominantly African American neighborhoods in the city of Baltimore suggested that individuals who shopped more frequently at corner stores obtained unhealthier foods than individuals shopping at other food sources, after controlling for socioeconomic characteristics and means of transportation used (D'Angelo, Suratkar, Song, Stauffer, & Gittelsohn, 2011) . American families have tended to cook less frequently and eat food from restaurants and carry-outs more frequently in the past decades (Smith, Ng, & Popkin, 2013) . Prepared food sources, such as sitdown, fast-food, and carry-out restaurants, often provide high-calorie, high-fat, and high-sodium foods that are linked to increased risk of obesity and chronic diseases (French, Story, & Jeffery, 2001; Lee-Kwan et al., 2013; Wang et al., 2006) . On a given day, fast-food restaurant consumption was associated with an additional total daily energy intake of 194 kcal among adults who participated in the National Health and Nutrition Examination Survey (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (Nguyen & Powell, 2014) . Conversely, adults with increased frequency of home food preparation are less likely to visit prepared food sources and more likely to consume fruits and vegetables (Larson, Neumark-Sztainer, Laska, & Story, 2011; Monsivais, Aggarwal, & Drewnowski, 2014) .
Psychosocial factors are important determinants of health and eating behaviors (Bandura, 1977) . Three common psychosocial factors in the health behavior literature include nutrition knowledge, behavioral intentions, and self-efficacy. Nutrition knowledge is the understanding of foods, their composition and their role in diet-related health outcomes; behavioral intentions refers to what a person plans to do in the future; and self-efficacy reflects how confident a person is in his or her ability to perform a certain behavior (Glanz, Rimer, & Viswanath, 2008) . The theory of planned behavior and social cognitive theory, which includes these three factors, are used to explain and guide behavior changes and people's interactions with their environments (Ajzen, 1991; Bandura, 2001; Glanz et al., 2008; Kramer et al., 2012; Lubans et al., 2010) . Several studies have found improvements in the psychosocial factors, knowledge, and intentions, as well as diet, following behavior change interventions (Anderson, Winett, & Wojcik, 2007; Kramer et al., 2012; Luszczynska, Gibbons, Piko, & Tekozel, 2004; Suratkar et al., 2010) . Among low-income African-American populations, there is still a limited understanding of the relation between adult psychosocial factors, and food-purchasing and food preparation patterns (Gustat et al., 2017; McGowan et al., 2016) .
The purpose of our study was to identify the psychosocial factors influencing the food-purchasing (i.e., frequency of purchasing food in prepared food sources and frequency of healthy/unhealthy food acquisition) and food preparation (cooking methods/techniques) behaviors of adult caregivers in African American low-income urban communities in Baltimore City, Maryland. We hypothesized that higher level of adult psychosocial factors (e.g., intentions to eat healthy food, self-efficacy, and nutrition knowledge) would be associated with healthier food preparation and food-purchasing behaviors for the household. Specifically, we aimed to describe the following (a) the patterns of food purchasing and preparation, (b) the relation between psychosocial factors (self-efficacy, intentions, and knowledge) and healthy and unhealthy food-purchasing behavior, and (c) the relationship between psychosocial factors and food preparation methods among low-income, urban African American adult caregivers.
Method

Study Design
This analysis uses baseline data from the B'more Healthy Communities for Kids (BHCK) trial. BHCK was a multilevel multicomponent childhood obesity prevention study designed to increase the access to and demand for healthy and affordable foods in low-income neighborhoods in Baltimore City through integrated interventions with individuals, peer leaders, recreation centers, small food stores (corner stores), carry-out restaurants, wholesalers, communities, and policymakers (Gittelsohn et al., 2014) . The BHCK parent intervention sought to improve the food environment by conducting point-of-purchase promotion of healthier food options in small food stores and carry-out restaurants and delivering nutrition education to children attending intervention recreation centers. The study was conducted in two waves over 5 years, with baseline evaluation taking place at the beginning of each wave: July 2013 to June 2014 (Wave 1) and August 2015 to January 2016 (Wave 2)-each wave in 14 zones. Baseline data from both waves are combined and presented in this article.
Participant Recruitment and Selection
The participants in this study were adult caregivers of a child between the ages of 10 and 14 years (the age range that attends after-school programs in the city and has greater autonomy to purchase foods in corner stores and carry-out restaurants before and after school). They were actively recruited from 28 low-income, predominantly African American zones that were defined as food deserts (Walker, Keane, & Burke, 2010) . A list of potential caregivers was created, and they were screened for eligibility. Caregiver eligibility criteria included (a) being an adult (>18 years old) primary caregiver of a child between the ages of 10 and 14 years when recruited; (b) residing within a 1.5-mile radius of a neighborhood recreation center; and (c) having no intentions of moving within the next 2 years. We interviewed a total of 465 youths and their caregivers.
Data Collection and Management
Informed consent was gathered from the adults before the interview, and $20 in gift cards was provided as compensation. The caregiver interviews lasted 60 to 90 minutes. Data collection and data management procedures were identical in both waves. The data collectors, graduate students and staff members, underwent extensive training on instruments through a process of didactic presentation, role playing, observed interviewing, and certification. Data were checked for errors and missing information by the interviewer and a second research staff member following each interview. The data manager provided the data collectors with constructive feedback on completing the questionnaire during the course of data collection. Then, the data were entered and cleaned by a third research analyst staff member. The BHCK study and data collection materials were approved by the Johns Hopkins Bloomberg School of Public Health Institutional Review Board (IRB No. 00004203).
Description of Adult Impact Questionnaire
The survey instrument was a 176-item Adult Impact Questionnaire (AIQ) developed from similar instruments used in previous intervention trials and tailored to this population (Budd et al., 2015; Gittelsohn et al., 2006; Kramer et al., 2012; Suratkar et al., 2010) . The questionnaire was finalized after pilot testing and assessment of face validity within the community (Surkan et al., 2011) . The AIQ elicits information on household socio-demographic characteristics (e.g. caregiver education, marital status, employment status, household income, housing arrangement of the primary caregiver, and household participation in food assistance programs) as well as food sources, food acquisition, and psychosocial factors. Cronbach's alpha was used to calculate internal consistency reliability for the scales.
For household frequency of purchasing at prepared food sources, the caregivers reported the number of times they purchased or got food from different food sources 30 days prior to the interview date Vedovato et al., 2016) . A list of 18 different food sources (e.g. farmers' market, urban farm, street vendor, public market, corner store, supermarket, carry-out, restaurant, family/friends, etc.) was provided to assess purchasing frequency at each food source (Supplemental Appendix 1, available with the article online). Additionally, healthier/less healthy food household acquisition was determined based on how often the caregiver acquired selected foods over the past 30 days (e.g., "How many times did you get these foods?"). A list of 31 healthier and 23 less healthy foods was provided. Less healthy items were higher in fat and/or sugar. Examples of less healthy food items included whole milk, regular sodas, hot dog, bacon, sugary cereals, white bread, chips, cookies, ice cream, and ketchup. Healthier items were foods and drinks that were lower in fat and/or sugar, or were "light" or "diet" versions of less healthy foods and beverages. Examples of healthier items included water, pretzels, sugar-free fruit drink, yogurt, low-sugar cereal, fruits, and vegetables (Vedovato et al., 2016) .
For household food preparation (i.e., cooking methods) behavior, the caregivers were asked to rank the top three most common cooking methods used when they prepared chicken, turkey (including ground turkey and turkey bacon), pork (including bacon), ground beef, fish, eggs, greens (excluding lettuce), and potatoes. The most common cooking methods included baking/broiling, boiling, pan frying in oil/fat, pan frying and draining, deep frying, grilling, steaming, cooking with cooking spray, microwaving, draining and rinsing, and raw. Information about the frequency of household food preparation in the 30 days prior to the interview date was also gathered.
The AIQ additionally assessed psychosocial factors: foodrelated self-efficacy, behavioral intentions, and knowledge, including label reading. Food related self-efficacy questions included perceptions regarding how easy or difficult it was to make healthy choices related to food preparation, purchasing, and consumption. Questions about food-related behavioral intentions enquired as to whether healthier options (promoted during the intervention) would be chosen the next time the respondents prepared, purchased, and consumed food. Eleven questions assessed food-related knowledge regarding fats, calories, and sugar content in food.
Adult Caregiver Scale Construction
Nutrition knowledge was assessed from questions that asked the respondents to identify the lower-fat, lower-calorie, higher-fiber, and lower-sugar options for 11 different food items. Each correct answer was given 1 point and each incorrect answer a 0. The responses were then summed to provide the nutrition knowledge score. This scale also included three additional questions associated with reading a food label.
Self-efficacy for healthy eating was based on 10 questions about the perceived ease or difficulty of healthy food purchasing, preparation, and consumption (scores were on a 3-point Likert-type scale, ranging from 3 for very easy through 0 for impossible). Questions related to the participants' confidence in performing a certain behavior (e.g., difficulty regularly using 100% whole wheat bread) in the context of their lives right now.Behavioral intentions for healthy eating were based on nine questions where the participants were asked to hypothesize future food-related behaviors using a forced-choice format. An example question would be "The next time you make eggs, would you use . . . ?"-with answer choices of (a) cooking spray, (b) vegetable oil, or (c) shortening/butter/lard. The responses were graded by assigning 2 points to the healthiest option (in this example, cooking spray), 1 point to the second healthy option (vegetable oil), and 0 otherwise (shortening/butter/lard).
The household healthy food acquisition frequency score was an additive scale that included 31 different foods (and food groups) promoted as part of the BHCK (e.g., baked chips, low-fat milk, high-fiber cereals, fruits, and vegetables). The respondents were asked to recall the number of times they had acquired each food in the previous 30 days. For example, if the participant had purchased low-fat milk four times (roughly once per week) and high-fiber cereal four times, then those numbers were summed with the frequency of purchasing for the other 29 foods for the final score.
The household healthy food preparation score reflected the healthfulness of the cooking methods used based on the top three most common cooking methods used when the respondent prepared food in the home. Cooking methods were assigned scores as follows: deep fried or pan fried with oil (−2); pan fried and drained or use of cooking spray (−1); not prepared in the past 30 days (0); pan fried, drained, and rinsed with hot water (+1); broiled/baked, grilled, or steamed, or boiled, raw, or microwaved (+2). The top three methods were then weighted taking into account the following proportions: 60% (for the first method most commonly used), 30% (second method), and 10% (third method) (Suratkar et al., 2010) . The scores for the eight foods were calculated separately. For example, if eggs were most commonly pan fried, second most commonly boiled, and third most commonly cooked with cooking spray, the score was calculated as (0.6 × −2) + (0.3 × 2) + (0.1 × −1), as an indicator of the overall healthiness of egg preparation. A higher score represented healthier preparation methods.
The household's frequency of purchasing at a prepared food source score was the total number of times the respondent reported buying prepared food at a local carry-out restaurant, at a fast-food restaurant, at a sit-down restaurant, from a street food vendor, or from a public market (including deliveries) in the past 30 days. Scores ranged from 0 to 94, with a mean of 9.6 and standard deviation (SD) = 9.4.
Data Analysis
Statistical analysis of the data was conducted using the software STATA 13.1 (College Station, TX, 2013). Two-tailed Pearson chi-square and Kendall rank correlation tests were used to examine the associations between frequency of caregiver characteristics (sex, age, income, education level, food assistance, and weight status) by tertiles of healthy food acquisition frequency (low frequency, mean = 21.5 ± 6.4; medium frequency, mean = 38.9 ± 5.3; high frequency, mean = 80.2 ± 36.6). On the basis of our conceptual framework ( Figure 1 ) and hypothesis, we conducted multiple linear regression models to analyze the association between caregiver psychosocial characteristics (healthy eating selfefficacy, intentions, and knowledge) and food-related behaviors (frequency of healthy food purchasing, frequency of purchasing at a prepared food source, and healthiness of cooking methods). Potentially confounding socio-demographic variables (caregiver's age and sex, household income, number of individuals living in the household, and participation in a food assistance program) were included as covariates in all the adjusted models. Assumptions of normally distributed residuals were investigated for each outcome of interest (frequency of healthy food acquisition, healthiness of cooking method, and frequency of purchasing at prepared food sources). Based on the Shapiro-Wilk test, the assumptions of normality for frequency of healthy food acquisition and frequency of purchasing at prepared food sources were violated. Thus, we conducted the regressions using the log-transformed frequency of healthy food acquisition and square root of the frequency of purchasing at prepared food sources to fix the residual distribution. To improve interpretation of the results, regression results are presented in their nontransformed form, but the p value is from the transformed regressions. We calculated the variance inflation factor for each model to check for collinearity, which were all less than 10. For all the models, we performed the specification error test to check whether our model included all the relevant predictors and if their linear combination was sufficient, indicating no specification error. For all the analyses, statistical significance was defined by a p value of <.05.
Results
Sample Characteristics
In total, 77% of the caregivers interviewed reported purchasing healthy food/beverage items at least 60 times in the previous 30 days. Ninety percent of the caregivers were female, with a mean age of 39 (SD = ±9.5) and mean body mass index of 33.6 kg/m 2 (Table 1) . Forty percent of the caregivers interviewed had a high-school degree, and most had a mean annual income between $20,000 and $30,000. More individuals in the low tertile for healthy food acquisition frequency were low income and had lower educational levels than those in the medium and high tertiles (Kendall correlation: 0.04 and 0.041, respectively).
Patterns of Food-Purchasing and Preparation Methods
Food Purchasing. On average, the foods bought most often within the 30-day period were high-fat and high-sugar snack foods, such as regular soda (5.0, SD = 8.4), fruit-flavored drinks (4.3, SD = 8.3), and regular potato chips (4.1, SD = 6.6) ( Table 2 ). The healthier items most often acquired included water (3.9, SD = 6.7), bananas (3.1, SD = 4.2), and fresh vegetables (3.1, SD = 3.7). Less healthy food options were acquired two times more frequently than fruits and vegetables (p < .01).
The household healthy food acquisition frequency scores ranged from 3 to 350, with a mean of 46.3 (SD = 32.9, α = .81).
Food Preparation. The most common cooking methods utilized by low-income African Americans in Baltimore were baking (28.1%), boiling (18.4%), and pan frying with oil or fat (16.7%) ( Table 3) . Raw (0.5%) and pan frying then draining and/or rinsing (0.8%) were the least common methods of preparation used for the eight foods listed. Frequency of the cooking method used varied by the food being prepared. For example, when preparing ground beef, the participants usually pan fried and drained it (51%)-one of the three most common cooking methods. Fish and chicken were usually baked, and eggs were either pan fried in oil/fat or boiled. Greens, for example, collard greens or spinach, were boiled or steamed when prepared at home. Cooking spray was mainly used when making eggs (12%)-one of the three most common preparation methods. Respondents' food preparation scores ranged from −1 to 2.1, with a mean of −0.5 and SD = 0.8.
Prepared Food Purchasing.
During the past 30 days, prepared food was purchased on average 3.8 times from fast-food restaurants (SD = 4.6), 3.1 times at carry-outs (SD = 4.7), 2.3 times from a public market (SD = 3.9), and 0.5 times from a street food vendor (SD = 1.9). The household's frequency of purchasing at a prepared food source scores ranged from 0 to 94, with a mean of 9.6 and SD = 9.4.
Psychosocial Correlates of Household FoodRelated Behaviors
Nutrition knowledge scores ranged from 0 to 11, with a mean of 6.9 (SD = 1.8, Cronbach's α = .44). Self-efficacy for healthy eating scores ranged from 11 to 30, with a mean of 24.8 (SD = 3.8, α = .68). Behavioral intentions for healthy eating scores ranged from 1 to 18, with a mean of 9.7 (SD = 4.2, α = .71) ( Table 4) 
Discussion
This study is one of the first to examine the relationships between healthy food preparation and acquisition and adults' psychosocial characteristics among low-income African Americans in Baltimore City. Our findings indicate a positive association between psychosocial determinants and healthier food acquisition and food preparation behaviors. Higher behavioral intentions and self-efficacy were associated with healthier food preparation methods and lower frequency of purchasing at prepared food venues. Higher intentions for healthy eating was also associated with healthier food acquisition, whereas higher nutrition knowledge was associated with only lower frequency of purchasing at prepared food venues. These findings support the literature that finds nutrition knowledge to be more distal to behavior change than intentions or self-efficacy (Fila & Smith, 2006; Godin & Kok, 1996) , informed by the theory of planned behavior (Ajzen, 2005) .
We found a positive association between food-related behavioral intentions and healthier food acquisition and food preparation. These findings are similar to those of other studies in Baltimore (Gittelsohn et al., 2006) . For example, a crosssectional study among low-income African Americans found a significant positive association between adult food intentions and healthier food preparation methods (Suratkar et al., 2010) . That is, participants from that study who were characterized as food insecure as well as having higher intentions for healthy eating were more likely to have higher healthy food preparation scores (Suratkar et al., 2010) . These results also mirror results from a study in Florida with a similar population of low-income African Americans, of older age, for whom intentions were found to be associated with higher consumption of fruits and vegetables (O'Neal et al., 2014) .
Our results also suggest that adults with greater levels of self-efficacy are more likely to use healthier food preparation methods. These results align with social cognitive theory and the theory of planned behavior in that greater self-efficacy would be expected to increase behavior change (Ajzen, 2005; Bandura, 2001; Glanz et al., 2008) ). A cross-sectional analysis has also hypothesized that low-income adults may be more likely to prepare healthier meals if there is an improvement in cooking skills, confidence, and knowledge. (Smith et al., 2013) . Our results provide support for obesity interventions and efforts to increase efficacy through promoting healthier food preparation behaviors among adults.
Our study found that adults with more nutrition knowledge are less likely to purchase food at prepared food sources. However, there was no association between nutrition knowledge and food preparation methods or food acquisition. In another study with African American adults and children, however, nutrition knowledge was positively significantly associated with the likelihood of home food preparation (Kramer et al., 2012) . The low reliability of the nutrition knowledge scale may have contributed to the nonsignificant results observed with that measure in our study. Another potential reason for the nonsignificant results with other food-related behaviors is that nutrition knowledge questions were not contextualized in terms of the respondents' lives, as it was done for self-efficacy and intentions. Our research supports the previous literature that psychosocial factors, more specifically food-related behavioral intentions and self-efficacy, have the potential to increase healthier food-purchasing and healthier food preparation practices (McAlister, Perry, & Parcel, 2008) .
Limitations
This study has several limitations. First, the cross-sectional nature of the study precludes us from understanding the causal associations. Second, the data for analysis were selfreported, which may have been influenced by social desirability as well as error in recalling standardized sizes and the quality of the food items purchased. Third, our survey was administered to caregivers under the assumption that they purchase or acquire most of the food and cook for their family members. However, some caregivers may not be the primary food purchasers for their households. Fourth, we only investigated the frequency of food being purchased at different types of food venues and did not take into consideration the quality or quantity of the acquired food. Fifth, our survey included a predefined list of food preparation methods, which did not allow the participants from reporting other food preparation methods. Finally, although we recognize that individuals may also purchase prepared foods from grocery stores/supermarkets, our instrument did not capture the frequency of prepared and nonprepared foods being acquired from every food source. Therefore, we only included in our analysis food sources that sell primarily prepared foods.
Implications for Research and Practice
The current study suggests that higher healthy food intentions and self-efficacy are associated with healthier food preparation methods and purchases in low-income African American households. Changes in food-related behavior intentions could result in healthier adults, as well as healthier youth because these behaviors may be learned by children (Kramer et al., 2012; Surkan et al., 2011) . Interventions and programs aimed at promoting healthier food purchase and preparation could improve adults' self-efficacy and intentions by providing in-store taste tests of healthier prepared foods and community cooking classes (Liberato, Bailie, & Brimblecombe, 2014) . Whereas most public health nutrition messages aim specifically at improving nutrition knowledge, our results demonstrated the importance of using experiential learning approaches to also improve self-efficacy and intentions, as these psychosocial factors have a stronger correlation with food-related behaviors. It is worth noting that various external elements (food availability, food quality, habit, cooking skills, food preferences, etc.) can affect these psychosocial factors. Thus, exploring these elements, in future interventions may help improve behavioral intentions and increase opportunities for behavior change. Further research should also explore the time available for preparing food in the household and the availability of healthy food resources, which could provide more insight into the associations between quantities of prepared foods and healthy food purchasing. Given that American families get one third of their daily calories from foods eaten outside the household and that the amount of time available for and frequency of cooking have decreased in the past decades (Smith et al., 2013) , it is imperative that future programs and policies explore ways to improve the quality of prepared foods offered and that low-fat cooking methods are used when preparing food in the home. We found that improving psychosocial factors (food intentions and self-efficacy) is important to improve food-related behaviors and, ultimately, diet quality among low-income African American adults. 
